A gene encoding sn-glycerol 3-phosphate dehydrogenase (NAD+) complements an osmosensitive mutant of Saccharomyces cerevisiae.
Osmoregulatory mutants of Saccharomyces cerevisiae with a defect in their capacity to readjust the cell volume/buoyant density after osmotically induced dehydration were enriched by density gradient centrifugation. Colonies derived from cells that remained dense after dehydration were screened for sensitivity to high concentrations of NaCl and defects in their osmotically induced production and intracellular accumulation of glycerol. The isolated osg (osmosensitive glycerol defective) mutants were recessive in heterozygous diploids and fell into four complementation groups (osg1-osg4). The osg1-1 mutant, described in this work, is unable to grow at low water potential and shows a decreased capacity for glycerol production and a strongly reduced activity of NAD(+)-dependent sn-glycerol 3-phosphate dehydrogenase (GPD), an enzyme in the glycerol-producing pathway. Complementation of the osg1-1 salt sensitivity defect with a low copy yeast genomic library led to the cloning of GPD1, encoding an S. cerevisiae GPD consisting of 391 amino acids and sharing 47-50% identity with GPD from other sources. Micro-sequencing of the N-terminus of purified S. cerevisiae GPD revealed a 20-amino-acid sequence that was identical to a nucleotide-deduced amino acid sequence in GPD1, but indicated that the enzyme is produced with an N-terminal extension that is removed from the functional enzyme. Subcellular fractionation does not indicate, however, that the putative pre-sequence targets GPD to any organelle; the enzyme appears to be located in the cytoplasm. Chromoblot and tetrad analysis were used to position the GPD1 gene to chromosome IV, with a distance of about 18 cM from trp1.